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ABSTRACT: 

PURPOSE: To provide a water purifier having germicidal activities 
and 

capable of converting ammoniac nitrogen into relatively nontoxic 
nitrate 

nitrogen by installing an ultraviolet lamp and a photocatalyst unit in a 
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water 

purifying tank. 

CONSTITUTION: This water purifier is obtained by fixing a sheetiil<e 
photocatalyst unit constructed with a photocatalyst 1 and a support 2 
for 

supporting the photocatalyst onto the inner wall surface of an outer 
cylinder 5 

of the apparatus and installing an ultraviolet lamp 3 in a lamp jacket 4. 

Rearing water is introduced from an inlet 8 for water to be treated, 
passed 

through a space between the photocatalyst and the lamp jacket and 
then 

discharged from an outlet 9 for the treated water to the outside of the 
apparatus. Air from an air pump 1 1 is released from an air diffusing 
part 6 

into the water to be treated to stir the interior of the apparatus. 
COPYRIGHT: (C)1995,JPO 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the water purge attached to tanks, such as a fresh fish 
aiming at the object for appreciation of seawater and fresh water, or edible, a fish-breeding tank, a 
transportation means, etc. 
[0002] 

[Description of the Prior Art] In case a fishery product is bred in the inside of a tank, a fish farm, etc., it 
is very important to secure the suitable water quality for the fishery product bred with breeding ' 
temperature, brightness, etc. however, fixed as compared with the case where it lives into natural 
environment - since there are very many fishery products grown to per amount of water, the water 
quality aggravation which originates in feed or excrement from a fishery product often poses a problem. 
[0003] The pollutant accompanying breeding is divided roughly into a suspended solid and a dissolved 
solid. Among these, there are the feed itself which the fishery product left half-eaten, excrement, 
bacteria, dust, etc. in a suspended solid, and, as for removal of excrement, dust, etc., the conventional 
filtration process is used widely. Moreover, since bacteria become the cause of carrying out direct 
infection to fish and shellfishes, and generating various illnesses, these removal and sterilizing further 
are very important. Conventionally, for example, the UV irradiation mediod is used for sterilization. 
[0004] On the other hand, there are inorganic ion, such as ammonia, chlorine, and a nitric acid, the 
organic substance, etc. in a dissolved solid. Although the organic substance is stable if it generally 
remains as it is, in breeding underwater, it is decomposed by existence of oxygen and a microorganism 
and carbon dioxide gas, ammonia, etc. generate to coincidence. Carbon dioxide gas and ammonia are 
excreted by direct respiratory metaboHsm, and, finally the organic substance changes from a breeding 
hvmg thmg to carbon dioxide gas, water, and ammonia. It is known that it will do a failure to a breeding 
hving thing if this ammonia is accumulated, and will become extinct depending on the case although 
that part is converted into a nitrous acid or a nitric acid by the living thing-nitrification reaction of a 
microorganism. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the UV irradiation method was the approach of 
irradiating 254nm ultraviolet rays and the so-called sterilization line, since the permeability of an 
underwater sterilization line was low, a means to generate the ultraviolet rays of such short wavelength 
in large quantities efficiently had technically the problem that a lot of water could not be processed 
efficiently, difficult. Moreover, only by irradiating ultraviolet rays, even if sterilization was completed 
disassembly of the ammonia like * * * * was impossible. 

[0006] Furthermore, although the water treating unit using an ultraviolet ray lamp consisted of structure 
of forming the passage of the water which should be processed between the container Hner section 
which generally builds in an ultraviolet ray lamp, and the outer case section which consists of plastics, it 
had the trouble that the outer case section made from plastics carried out degradation with the passage of 
time by ultraviolet rays. 
[0007] 

[Means for Solving the Problem] In the water purge with which this invention comes to have an 
ultraviolet ray lamp and a photocatalyst object in a water septic tank, for example, a water treating unit 
equipped with an ultraviolet ray lamp While having the outer case section equipped with the container 
iner section which builds in an ultraviolet ray lamp and may penetrate the light of this ultraviolet ray 
lamp, and a treated water inlet port and a treated water outlet and forming treated water passage space 
by this container liner section and this outer case section By whether a sheet-like photocatalyst object is 
pressed against this outer case section internal surface, and it being made to unify it is going to solve the 
problem like ****, 
[0008] 

[Function] Metallic-oxide system semi-conductor photocatalysts, such as titanium oxide, begin the 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/16/04 
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hydrogen manufacture using direct disassembly of water, and application of deordorization, sterilization, 
disassembly of the underwater minute amount organic substance, waste water treatment, etc. is 
proposed. For example, titanium oxide is used as a photocatalyst and the reaction which disassembles 
the underwater ammonia in a pure ambient atmosphere is checked by C.PoUema and others (123 
Monatsh Chem, 4,333 (1992)). Since the descriptions of this photocatalysis are having very strong 
oxidizing power, that it is lacking in selectivity, and catalytic reaction, expectable [ a longevity life ] ** 
is mentioned. Then, when this invention persons tried to introduce a photocatalyst into the water treating 
unit equipped with the ultraviolet ray lamp, they had the sterilizing properties of the more than from 
which this invention is obtained in conventional equipment, found out having the nitrification of 
ammonia also in breeding underwater further, and resulted in this invention. 

[0009] The optical bacterici^aldffe^ line emitted from an ultraviolet ray lamp has 

the description'Sriiis invention in three points of havinpTdardTKepoi^ by the 

photocatalyst, nitrifying the ammonia which was not able to be expected from the conventional 
sterilization and coincidence, and preventing [ a sheet-like photocatalyst object ]-attainment of 
ultraviolet rays to the outer case section made from plastics ** in the conventional state. 
[0010] The description on the following configurations can explain this. That is, the photocatalyst 
enough photoactivated more by the light of a long wavelength region compared with a sterilization line 
may have a comparatively long distance from the light source in order to use the beam of light which is 
not directly absorbed by treated water. That is, maintaining the effectiveness of the conventional optical 
steriUzation that sterilizing properties declined, as it is, if the distance from the light source becomes far, 
sterilization by the photocatalyst is added in the location distant from the light source, consequently a 
bactericidal effect increases. Moreover, on a photocatalyst, the nitrification reaction of ammonia 
advances you to be Sumiya, and the ammonia concentration of treated water is reduced to coincidence, 
[001 1] that is, - although each of underwater germicidal actions by the sterilization line and nitrification 
of the ammonia by the photocatalyst is techniques well-known qualitative conventionally, while the 
configuration of this invention complements these faults mutually - in addition ~ and a new function is 
added and it excels [ which came to acquire the effectiveness of the more than moreover conventionally 
obtained about the bactericidal effect ] very much as a thing. 

[0012] Then, an operation of such this invention is explained in full detail based on drawing 1 . 
[0013] First, the sheet-like photocatalyst object is being fixed to the internal surface of the equipment 
outer case 5. A sheet-like photocatalyst object here means what is constituted by the photocatalyst 1 and 
the base material 2 which supports this. An ultraviolet ray lamp 3 is installed into the lamp jacket 4, and 
the structure which does not touch breeding water directly is taken. It isjxed tojhe e^^^HToute^ 
case 5 throughpa^g 12, and the lamp jacket 4 has the compositioiTthat treated water etc' does not 
invade into theelectric system parts of the lamp stabiHzer 10 and air-pump 1 1 grade. As for the lamp 
jacket 4, it is desirable to consist of light which a lamp emits and an ingfedienrwithout absorbing and 
attenuating especidjy^54nmjigM, for example, quartz glassetc.,Jiere. However, when the sterilizing 
properties by the photocatalyst are enough, it is"g6^d''with'th'eTngredient which penetrates the light of 
the wavelength which activates a photocatalyst. 

[0014] On the other hand, breeding water is introduced into equipment from the treated water inlet port 
8, passes along the space between a photocatalyst 1 and the lamp jacket 4, and is discharged out of 
equipment from the treated water outlet 9. Here, the air_sent from, the air gump 1 1 is emittedLinto treated 
watwjromjheaei^ 

^°^^i*J^.^lSfe^l4g2SS up. Under the present circumstances, treated waterjs^^ 
hnejromjheuit^ 4, and optical'stenlization of the 

viable cell in treated water is carried out. Moreover, synchrotron orbital radiation other than a 
sterilization line penetrates the inside of treated water, and is absorbed by the photocatalyst 1 . Treated 
water also touches a photocatalyst 1 directly and sterilization by the photocatalyst and oxidation of 
ammonia are performed here. Here, it is thought that the reaction of the ammonia on a photocatalyst 
advances as follows. 

[0015] FI2 O -> N03- + H2 O and this reaction tend to advance in alkaline conditions. + h+-> H+ + - 
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0HNH3 + 6, OH -> N02- + H+ + 4H2 0N02- + 2, OH This is a very convenient system as an approach 
of preventing are recording of ammonia. 

[0016] Next, the ingredient which constitutes a sheet-like photocatalyst object, and an ultraviolet ray 
lamp 3 are described. In addition, it is as above-mentioned that a sheet-hke photocatalyst object is 
constituted by the photocatalyst 1 and the base material 2. Moreover, a photocatalyst 1 is equipped with 
the binder which supports a photocatalyst and this, or consists of only photocatalysts. 
[0017] As a photocatalyst Ti02, ZnO, SrTi03, CdS, GaP, InP, GaAs, BaTi03, K2Nb03, Fe203, 
Ta205, W03 and Sn02, Bi203, NiO, Cu20, SiC, Si02 and MoS2, InPb, Ru02, Ce02, etc. reach. All 
the well-known things for which a metal and metallic oxides, such as Pt, Rh, Ru02, Nb, Cu, Sn, and 
NiO, were supported can be conventionally adapted for these photocatalysts. Preferably, it is 1102 etc. 
Moreover, when Ti02 is used, it excels in the point which can biological completely be used as a 
harmless system. Because, Ti02 is completely harmless, when light does not hit, and it is because it is 
approved as food additives, such as white chocolate, as a white pigment. Therefore, when performing 
edible culture to the fish and shellfishes to breed it being not only nonpoisonous, but, even if a 
photocatalyst should be incorporated in fish and shellfishes, it can consider as the safe system which 
does not have effect in the body. 

[0018] Moreover, the ingredient used as a base material 2 holds a photocatalyst, and if it has the 
mechanical property in which neither handling nor endurance has a problem practically, there will be 
especially no constraint. For example, each of glass, ceramics, metals, etc. can be used, however, the 
ceramic system ingredient which cannot be easily invaded by oxidation reaction since the photocatalyst 
which a base material 2 is direct made into ultraviolet rays, and has strong oxidizing power is held and a 
corrosion-resistant metallic material ~ titanium, aluminum, stainless steel, etc. are preferably good. 
However, it is not limited to these. 

[0019] Next, all can be used for an ultraviolet ray lamp 3 if it is the lamp which emits the light of 
wavelength required in order to emit a sterilization line and to photoactivate a photocatalyst. For 
example, since light with a wavelength of 420nm or less photoactivates a catalyst in using titanium 
oxide for a photocatalyst, all fluorescent lamps, such as high-intensity-discharge LGTs, such as a 
mercury lamp and a metal halide lamp, germicidal lamp glass, and a fluorescent lamp for breeding, can 
apply, for example. In addition, when the sterilizing properties by the photocatalyst are strong enough, a 
thing with the spectral distribution suitable for the photocatalyst to be used may be more desirable 
[0020] 
[Example] 

<Example 1> Anatase mold titanium oxide powder (mean particle diameter of 30nm) was first used for 
the photocatalyst. The silica sol obtained by hydrolyzing a tetra-ethoxy silane in hydrochloric-acid 
acidity on the titanium plate with a thickness of 0.2mm in this was fixed as a binder. In this way, it 
equipped with the obtained photocatalyst support titanium plate into the equipment shown in drawing 1 . 
20W low-pressure mercury lamp was used for the ultraviolet ray lamp. The distance from a lamp jacket 
to a photocatalyst was about 30mm. What used as the guard plate 2 the titanium plate which turns on the 
thing and lamp which do not turn on a lamp and does not support a photocatalyst for a comparison was 
used. 

[0021] three kinds of this equipment - respectively different appreciation ~ service water ~ it equipped 
into the tub and five Jack mackerels (about 20cm of lengths) were bred for ten days all over 301. of 
seawater. Feeding was not performed in the meantime. The usual filter was also put side by side and 
operated in each tank. When the water quality of ten days after was inspected, it became as it is shown in 
Table 1. 
[0022] 
[Table 1] 
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In fresh water, it went the same experiment using three sorts of equipments used in the <example 2> 
example 1. The carp used for breeding was about 200g in about 20cm of lengths, and weight. Every 
three each of these were put into the tank, and when the water quality after breeding was inspected for 
ten days, it became as it is shown in Table 2. 
[0023] 
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[0024] 

[Effect of the Invention] As explained in full detail above, while the water treating unit concerning this 
invention has a sterilization line and the strong sterilizing properties by the synergistic effect of a 
photocatalyst, it becomes with conventional equipment as equipment which can convert into 



http ://www4.ipdl j po. go j p/cgi -bin/tran_web_cgi_ejj e 8/1 6/04 



Page 5 of 5 



comparatively harmless nitrate nitrogen efficiently the ammonia nitrogen which was not able to be 
realized. And it is comparatively simple equipment, and moreover, these can biological completely be 
realized, while they have been harmless. By carrying out this invention, great effectiveness, such as a 
sharp reduction of the count of an exchange activity of water and saving-resources-izing of water 
resources, is expectable not to mention the prolongation of life of the life of a breeding fish. The 
industrial value is large. 
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